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wave in western Colorado, northeastern Arizona, and 
southeastern Utah were also distributed on the morning 
of the 20th. Snows occurred in the region mentioned, 
with a cold wave in southern Utah and extreme eastern 
New Mexico. The required fall in temperature, how- 
ever, failed to occur in western Colorado, north-central 
and northwestern New Mexico, and northeastern Arizona, 
as the LOW which was over western Colorado decreased 
slowly in intensity and finally disappeared over New 
Mexico on the morning of the 23d. JJTarning of a 
moderate cold wave in eastern hiontana, issued on the 
evening of the 29th, was verified in the extreme enstern 
portion of the State. 

Local cold waves without waiving occurred on the 13th 
a t  Lander; on the 20th and 25th a t  Havre, and on the 
31st a t  Miles City. More general cold waves without 
warning occurred in eastern hiontann on the 17th, and 
in southern and western Montann and eastern Wyoming 
on the 21st, due to the unexpected development of HIGHS 
along the northwestern border. In  the 1:Ltter instance 
the temperatures throughout about all of that region 
were already severely low on the morning of the 20th. 

Warnings of strong southerly to westerly winds in 
eastern Colorado and Wyoming were issued on the rven- 
ing of the 6th for the benefit of aviation interests A 
warning of strong westerly wincls in the same reqion WAS 
furnished to. these interests on the evening of the 28th. 
Both warnings were fully verified.-J. M. Sherier. 

SAN FRANCISCO FORECAST DISTRICT 

The month opened with a disturbance of marked in- 
tensity central over the Gulf of Alaska, in which the mini- 
mum pressure was below 38.50 inches. This disturb- 
ance moved east-northeast and caused rains over the 
north and central portions of this forecast district and 
southerly gales along the Washington-Oregon coast, for 
which storm warnings were issued the morning of the 1st. 
The highest wind velocity reported during the preva- 
lence of this disturbance was 76 miles an hour from the 
south at  North Head, Washington. This disturbance 
was the first of a number to move eastward over the 
northeast Pacific Ocean and give rains over the north 
and central parts of this forecast district and high winds 
on the coast. On 15 days of the month storm warnings 
were ordered for some part of the coast, principally the 
coast north of Cape Mendocino, but on the 9th, loth, 
14th, and 19th, storm warnings were displayed on the 
north part of the California coast. The record shows 
that six well-defined disturbances crossed the coast line 
during the month. 

Beginning on the 11th and continuing through the 19th 
rains and snows became general over the Pacific North- 
western States and following tlie series of disturbances 
that passed over this area the barometer rose rapidly, the 
wind became north and northeastward, and the coldest 
weather of the winter overspread Washington, Oregon, 
Idaho, and Nevada during the 20th to 24th. This cold 
wave was attended by temperatures below zero over the 
eastern parts of Washington and Oregon and over Idaho 
and northern Nevada. Except in Idaho and northern 
Nevada, for which cold wave warnings were ordered, the 
fall in temperature was not sufficient to verify cold-wave 
warnings. Nevertheless, cold-weather forecasts were is- 
sued for all of these States well in advance of the occur- 
rence of the cold weather. Advancing southward the 
cold wave was greatly modified, but it brou h t  freezing 

necessitated the issue of frost warnings for the benefit of 
fruit growers and others. 

temperature or frosts to nearly all parts of Ca f ifornia and 

On the 26th when the pressure was low and falling 
rapidly over the Gulf of Alaska storm warnings were dis- 
played on the Washington-Oregon coast and were re- 
peated on the 27th for the inland waters of Washington. 
This was a pronounced disturbance and was attended by 
general rains except in southern California and southern 
Nevitda. The highest wind velocities of the month were 
recorded a t  northern stations during this storm, maxi- 
mum SO miles an hour from the south a t  North Head, 
Wash., on the 27th.) On the 31st, when a disturbance 
was detected far to the westward, southeast storm warn- 
ings were ordered for the Washington-Oregon coast. 
This disturbance moved eastward, causiug general rains 
and snows over the northern half of the forecast district 
and southerly gales along the north coast.-E. H .  BouYie. 

RIVERS A N D  FLOODS 
By H. C .  FRANBENFIELD 

Tclclieswe Riwr..-As was stated in the h!foNTHLr 
KEA~HI:R RhvIEn. for December, 1936, the flood in the 

e Hi\ er h:id just about reached Decatur, Ala., 
by the end of that month. The rise began with the heavy 
1 :iins of Decemt)er 20-31, and the still heavier rains of 
Deceiiihrr 23-3; soon carriecl the stream to flood stage. 
Above C'hattsnooga, Trim., the crest stages were only a 
loot or t u o  nbow the flood stages, although some of the 
trihut:iries, notably the Clinch River and the North 
Fork o l  the Holqton River, were rrlatively much higher. 
The inoderote flood at, I<nosville, Tenn., canie mainlv 
from the Holston River drainage. The average rainfall 
IJelom C1i:ittanooga from December 30 to 29 was a little 
less than 9 inches and the flood was a severe one, with 
crest stages rniigiiig from 4.3 feet above the flood stages 
at Bridgeport, A h . ,  to 17 feet above at Riverton, Ala. 

The usual warnings were issued well in advance of the 
fioocl niid frequent siipplenien tary advices during its 
progi ess, nlthough over hhe middlr and lower river the 
distribution of the latter, as  well as t!ie receipt of reports, 
15:is iiiuch hampered by ice 011 wires and local interrup- 
tions due to the holiday season. Direct losses above 
Decatur, Ala., were about $60,000, mainly in corn in 
river bot toms which for some renson was riot removed 
when the wirniiigs were issued. In the city of Chatta- 
noopa dJol1t 2,500 persons were o u t  of their homes a t  the 
height of the Aood, and some relief nieaswes were neces- 
wry. Eelow Decntur reported losses were $360,000, of 
which %260,950 was in matured crops, while the reported 
vslue of property saved through the warnings was 
$1 92,000. 

h'iecii Riwr of Guntu&y.-Thr flood in the Green and 
Big Barren Rivers was likewise severe. Preliminary 
n.:wiiings were issued on December 21, or a s  soon as the 
first reports of heavy rain were received, and frequently 
thci edter .  The hig!icst water reported WRS 49.3 feet, 
l(j .3 feet elxJve the flood stage, on December 27, a t  Lock 
No. 4, Wuodbury, Ky. Reports as to losses and damage 
were so conflicting a!: to be worthless. They were of the 
usu:ii chitracter, but probably least in crop losses owing 
to the time of the yew. 

Ohio Ritvr.-During the December-January period 
the Ohio River \$-as in flood only from Dam No. 44, 
Leawnu orth, Ind., to  its mouth, and only moderately 
40 above the mouth of Green River. The crest passed 
C;iiro, Ill., into the hlississippi River on January 12 
wit11 n stage of 4S.9 feet,, 3.9 feet above flood stage. 
While tlie warnings issued were timely and accurate, the 
losses in matured crops were great. The flood was the 
earliest winter flood of consequence of which there is 
record, and long periods of wet weather during the 
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autumn had delayed the gathering of crops, espec-ially 
of corn. The reported losses aggregated $3i3,71;5, ot’ 
which $316,150 w-as in mitured crops, while the vnlue of 
roperty saved through the warnings I\- n s $ 2  9 :3,5 00. 4 he following coninient on this flood by A h .  W. E. 

Barron, meteorologist in charge of the Wrather Ruieaii 
office a t  Cairo, Ill., is of interest: 

This flood showed some quite remarkable features. In t!ie 
first place, there m-as no flood in the  hfississippi River ab01 e ( ‘airu 
nor along the  upper and middle stretches of the Ohio, nhile the 
Cumberland River broke all previuus records, and the Tennessee 
from Florence, Ala., t o  near the mouth wa3 t!ie 1iighes-t since 15‘37. 
Second, the rate of crest movenient n-as unusually slob Cinciii- 
nati t o  Shawneetown 6 clays, Ciiiciiiriati and Chnttaiio q : t  to  
Paducah 8 days and t o  Cairo 9 days Tbis  is attributed to  the 
vast body of water ponded in the Cumberl:tnc~ Valley, the crect at 
Eddyville, Ky., 68.5 feet, 13.5 feet above flood stage, occurring 
only 1 day before the  crest at Paducah. The flt~od f r c m  the Cum- 
berland undoubtedly added materially t o  the stage at Shawnee- 
town, Ill. Backwater effects were also iiuted in the Rlis&sippi 
a t  Cape Girardeau, Mo., 50 miles above the inoiith of the  Oliiu, 
with a dow steady rise from December 30 to  January 7 aniounting 
to 3.2 feet, with no rise upstream. 

Lower Mississippi Rirer.-The Mississippi River 
reached the flood stage of 34 feet at) ?Sen- hledricl, hlo., 
on Janiiarp 1, and the flood stage of  15 feet nt T’icksl)urg, 
Miss., on January 16. Flood sttige a i  Greenvillc, hliss., 
was not quitme reached, and the river below Viclsburg 
was not in flood during this rise. Honeever, rel:.tti\-ely 
high stages prevailed throughout the month, with the 
second nnd grenter flood in progress tit the closc of t!ie 
month. The crest stnge a t  Memphis, Tenn., was 3 i . i  
feet, 2.7 feet above flood stage, on Janutiry 12, uiicl 
approximately 35,000 acres ol lttnd i n  the PIleniphi~ 
district were overflowed. L,osse.: were unus~inlly largr 
for a flood of this chtirlicter, Intiinly from uiipi;.lzed 
cotton, a largc quantity of which liticl been left iu the 
fields awaiting improved market conditions. The re- 
ported losses aggregated $774,100, of which $405,S00 
was in matured crops. The reported value of propert>- 
saved through the warnings was $2i5,0@0. 

The TRZOO River urns in flood tliroughoiit the niontli, 
with a crest of 30.4 feet, 5.3 feet nbove the flood s t n s y ,  
at Yazoo City, hliss., 011 Jannnry 31. 
The December-January j l ood  in the Toinbigbee Rit9er.- 

This flood was also severe, except in the upper Toml)igbee, 
with crests of 65.3 feet, 26.3 feet above flood stage, a t  
Demopolis, Ala., on January 5, and 61.8 feet, 15.8 feet 
above flood stage, at Tuscaloosa, ,41a., on the Black 
Warrior River, on December 26. Lowlands along the 
river and tributaries for a distance of more than 500 
miles were inundated, the overflowed area rangi3g in 
width from one-half mile to as much as 7 miles. Reports 
as to losses were very incomplete. One corporation 
reported : 

We lost nothing. The individual lOS6eS no doubt would he grent. 
Ample warning was given t o  save loss of life and must uf the 
property. The information given was correct. 

Total reported losses were $94,500, and the value of 
property saved through the warnings $139,000. Eight 

ersons were drowned in the vicinity of Columbus, 
R i S S  . The flood was a distinct benefit to many lumber- 
men, as it permitted the floating out from swamp lands 
of about 20,000,000 feet of timber, the early warnings 
affording ample time for preparations for the work. 

THE GENERAL OHIO RIVER FLOOD 

P&?burgh, Pa., to wheeling, W. Va.-contrary to the 
usual procedure, this flood was a slow one, mainly on 
account of a series of moderatelv heavv rains instead of 

effect was materially augmented by the prevailing high 
temperature that melted the accumulated snow and ice, 
and even took the frost out of the ground. 

The first warning was issued a t  Pittsburgh on January 
21, and as often thereafter as changing conditions re- 
quired. The crest a t  Pittsburgh was 29.7 feet, 4.7 feet 
above flood stage, a t  5 a. ni. January 23, and a t  Wheeling, 
W. Va., 41.7 feet, 5.7 feet above flood stage, a t  7 p. m. 
January 23. 

While there was the usual inconvenience and the ex- 
pense attached thereto, actual losses were very small, 
probably not exceeding $10,000 for the entire district. 

Il’heeling, IT’. Vu., to Parkersburg, It’. Vu.-Conditions 
were much the same as above, and the usual warnings 
were issued in ample time. Losses, however, were some- 
what heavier, although not very large for a great flood, 
only about $125,000 having been reported. The crest 
stage a t  Pnrkershurg was 45.5 feet, 9.5 feet above flood 
stage, a t  9 p. ni. January 24. Traffic of all kinds was 
delayed, ancl there was much loss of time in factories 
and shops. 

li(~ncrtr7ha Riiler to Kentucky Riser.--In this, the Cin- 
cinnati, Ohio, district, the unusual feature of the flood 
m RS the iinrven di.;trihution of the rninfall and of the 
rises in .the trilnitary streams. With the exception of 
the Licking River, the so1:thern tributaries in West 
Virqiniti ~ i i d  eastern Kentucky were genernlly low. The 
usual experiences of :I grent Ohio Rii-er flood were 
repented, nnd warnings, billletins, ctr., were issiied fre- 
quen tly :tnd given the widest. posrible distribution by 
trlegrtiph, telephone, rsdio, and the press. The crest 
stnges were frorn about 4 to  S feet Rbove the flood stages, 
(’incinnati rrportin,v .59.1 feet, 01’ 7.1 feet above flood 
stage. 

-4gain the h b e s  were very snidl, and very little farm- 
laiid w:is ovc;.flowed. The Central Union Railway 
Depot WIS vacated for 7 dnys, and a g e n t  deal of mer- 
chnndiw removed from wnrehouses. Reported losses 
were only $63,000, while the value of property saved 
through the wiimings iiv 

~Moutli  ?f Iieii tucky X i  to Hnv.esi,ille, Ky.---In this 
district the 1ie:t~ iest r:iins f t 4  in the immediate Ohio 
Ynllry I)etween T,ouis\-illc mid C’lorerport,, Ky., and over 
the Ion-PI. Keiitiirky Ri\ t‘r Bn<in. This local distribu- 
tion c:iusecl relntively hiyher stnges in the district, result- 
ing finnlly in a “flat ” creyt that estended from Madison, 
Ind., nlniost, to Cloverport. dnother interesting feature 
\vi19 ii flood in the lower Iieiitucliy River, while the upper 
river w-nq only st niocterste stnge. This Kentucky River 
flood raiisecl some i i ~ ( , ( ~ i i ~ ~ e ~ i i e ~ i ~ r ,  hiit no loss of conse- 
qiienve. Neither w e i ~  the losses dong  the Ohio River 
very seriouq. .I cwnsidernhle acreage of bottom lands 
was flooded, hut the total of the reported losses was only 
$%),S30, while the value of property saved through the 
warninys was given ns $143,0C)0. 

In  the Evansville, Ind., clistrict t’he flood was still a t  
its height, a n d  the river was once more rising rapidly 
over the Cairo district. Report of this will be made 
later . 

Northern trihiitnries of the  Ohio.-The northern tribu- 
taries of the Ohio River were generally in flood, although 
none was serious. Warnings were issued when needed, 
and losses were not great. Within the State of Ohio the 
reported losses were 3 1137,000, while the warnings, accord- 
ing to estimates received from business interests, were 
the nienns of saving property valued a t  $1,162,500. 

The floods in the Wabash and White Rivers of Indiana 

ivcn RS $600,000. 

were ol the stme general character as t,hose in the State 
of Ohio, ancl the resulting damage was comparatively , a heavy continuous rain of a d i y  or iwo, and the rain 


